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(57)Abstract: [jg] 
PROBLEM TO BE SOLVED: To provide an organic electroluminescence display device 
including an organic EL element as improvement of the conventional arrangement in which an 
interface is generated between a light emitting layer and electron transport layer to result in a 
deterioration. 

SOLUTION: A red light emission layer 22, green light emission layer 24 and a blue light 
emission layer 26 are formed on a hole transport layer 16, and the electron transport layer 28 
is solely formed on the blue light emission layer 26. The thickness of the red light emission 
layer 22 and green light emission layer 24 is made equal to the sum of the thicknesses of the 
electron transport layer 28 and blue light emission layer 26. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The first luminous layer which contains a hole transportation layer and a chelate 
metal complex on a hole impregnation electrode, The electron injection electrode formed on 
the first luminous layer, and the first laminated structure which comes to carry out a laminating 
in the order of****, The organic electroluminescence display characterized by having a hole 
transportation layer, the second luminous layer containing the condensed multi-ring aromatic 
series which does not form the chelate metal complex, an electron transport layer, an electron 
injection electrode, and the second laminated structure that comes to carry out a laminating in 
the order of **** on a hole impregnation electrode. 

[Claim 2] The electron transport layer which said first luminous layer makes a chelate metal 
complex a host, and is formed in said second laminated structure including a predetermined 
dopant is an organic electroluminescence display according to claim 1 characterized by being 
the same as that of said chelate metal complex. 

[Claim 3] The organic electroluminescence display according to claim 1 or 2 characterized by 
the metal ion of said chelate metal complex belonging to periodic table 2 group or three 
groups. 

[Claim 4] The organic electroluminescence display according to claim 3 characterized by said 
chelate metal complex being an aluminum quinoline complex or a bis(benzoquinolinolato) 
beryllium complex. 
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[Claim 5] An organic electroluminescence display given in either of claims 1-4 characterized by 
said electron transport layer consisting of an aluminum quinoline complex. 
[Claim 6] The organic electroluminescence display of a publication given in either of claims 1-5 
to which condensed multi-ring aromatic series of said second luminous layer is characterized 
by being an anthracene and its derivative. 

[Claim 7] An organic electroluminescence display given in either of claims 1-6 characterized by 
forming a lithium fluoride layer between said first luminous layer and said electron injection 
electrodes and between said second luminous layer and said electron injection electrodes. 
[Claim 8] The process which forms the first luminous layer containing a chelate metal complex 
in the predetermined field on said hole transportation layer after forming a hole impregnation 
electrode and a hole transportation layer in this order on a substrate, The second luminous 
layer containing the condensed multi-ring aromatic series which does not form the chelate 
metal complex in the predetermined field on said hole transportation layer, The manufacture 
approach of the organic electroluminescence display characterized by including the process 
which forms an electron injection electrode in common on said first luminous layer and said 
electron transport layer after ending the process which forms an electron transport layer in this 
order, and said two processes. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an organic electroluminescence display 

equipped with two or more organic electroluminescent elements. 

[0002] 

[Description of the Prior Art] an organic electroluminescence display (only henceforth an 
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"organic electroluminescence display") -- current -- it is expected as a display which replaces 
the liquid crystal display which has spread widely, and utilization development is progressing. 
The active-matrix mold organic electroluminescence display equipped especially with a thin 
film transistor (Thin Film Transistor:TFT) as a switching element is considered as the leading 
role of a next-generation flat-surface display. 

[0003] Generally, an electron and a hole will be poured into a luminous layer from an electron 
injection electrode and a hole impregnation electrode, respectively, they will recombine inside 
the interface of a luminous layer and a hole transportation layer, or the luminous layer near an 
interface, an organic molecule will be in an excitation state, and the organic EL device with 
which an organic electroluminescence display is equipped emits light in fluorescence, when 
this organic molecule returns from an excitation state to a ground state. 
[0004] Here, the light emitting device which emits light in a suitable color is obtained by 
choosing the ingredient used for a luminous layer. Moreover, a electrochromatic display is 
realizable by choosing such a light emitting device suitably. The red who is generally the three 
primary colors of light, green, and the light emitting device which emits light in blue are 
developed and used. 

[0005] Drawing 1 shows the outline of the top view of the pixel field of the three above- 
mentioned color of an organic electroluminescence display equipped with the organic 
electroluminescent element (only henceforth an "organic EL device") to which 1 pixel emits 
light in red, green, and blue, respectively. The blue pixel Bpix equipped with the green pixel 
Gpix equipped with the red pixel Rpix equipped with a red luminous layer and a green 
luminous layer sequentially from the left and a blue luminous layer is formed. 
[0006] 1 pixel is formed in the field surrounded by the gate signal line 51 and the drain signal 
line 52. The 2nd TFT to which first TFT130 which is a switching element drives an organic EL 
device near a center again is formed near the intersection at the upper left of both signal lines. 
Moreover, an organic EL device is formed in the field in which the hole impregnation electrode 
12 which consists of indium tin oxide (Indium Tin Oxide:ITO) is formed at island shape. 
[0007] Drawing 2 shows typically the common sectional view of an organic EL device equipped 
with red and three kinds of green and blue luminous layers. This consists of a field of the red 
pixel Rpix shown in drawing 1 , the green pixel Gpix, and the blue pixel Bpix sequentially from 
the left. The hole impregnation electrode 12, the mediation layer 14, and the hole 
transportation layer 16 are formed in order on a glass substrate 10, it continues, and red, and 
green, the red luminous layer 22 which emits light in blue, respectively and the green luminous 
layer 24 and the blue luminous layer 26 are formed so that each may adjoin each 
predetermined field on the hole transportation layer 16. 

[0008] It continues and an electron transport layer 28, an electronic injection layer 30, and the 
electron injection electrode 32 are formed in this order in common on these three kinds of 



file://C:\Documents and Settings\arobinson\Local Settings\Temp\notes335BF6\2. JP2003-... 10/9/2007 



JP-A-2003-257673 



Page 5 of 17 



luminous layers. Generally, an organic electroluminescence indicating equipment is formed 
using a vacuum deposition method in a multi chamber mold organic electroluminescence 
manufacturing installation equipped with two or more formation rooms. Especially at the 
process which forms the red luminous layer 22, the green luminous layer 24, and the blue 
luminous layer 26, the luminous layer of a desired color is formed in a sequential selection 
target of mask processing at the same formation room. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, generally degradation of an organic EL 
device by aging is remarkable compared with optical elements, such as liquid crystal. One of 
the cause of this is for an electron transport layer and a luminous layer to be easy to be 
influenced to impurities, such as a water molecule and an oxygen molecule. It becomes an 
electron and the obstruction of migration of a hole, an organic EL device deteriorates as a 
result, and it stops that is, showing a desired luminescence property by the organic substance 
which forms an electron transport layer and a luminous layer oxidizing, or the crystal of bulk 
being generated near the front face of each class. 

[0010] This invention is made based on such recognition, and the purpose is in suppressing 
degradation of an organic EL device. Moreover, another purpose has degradation in showing 
the manufacture approach of few organic EL devices. 
[0011] 

[Means for Solving the Problem] The mode with this invention is related with an organic 
electroluminescence display. The first luminous layer in which this organic 
electroluminescence display contains a hole transportation layer and a chelate metal complex 
on a hole impregnation electrode, The electron injection electrode formed on the first luminous 
layer, and the first laminated structure which comes to carry out a laminating in the order of 
****, On a hole impregnation electrode, it has a hole transportation layer, the second luminous 
layer containing the condensed multi-ring aromatic series which does not form the chelate 
metal complex, an electron transport layer, an electron injection electrode, and the second 
laminated structure that comes to carry out a laminating in the order of ****. 
[0012] Here, with "the electron injection electrode formed on the first luminous layer", a direct 
electron injection electrode may be formed on the first luminous layer, and a mediation layer 
may be formed between a luminous layer and an electron injection electrode. However, the 
electron transport layer which considers electronic transportability to a luminous layer as the 
main function is not contained, but the "mediation layer" said here means the electronic 
injection layer which makes easy impregnation of the electron from an electron injection 
electrode to a luminous layer, the protective layer for protecting the front face of a luminous 
layer, etc., and the layer which consists of lithium fluoride can be illustrated. Moreover, a 
mediation layer may exist between a hole transportation layer and a luminous layer between a 
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hole impregnation electrode and a hole transportation layer similarly between the second 
luminous layer and an electron transport layer and between an electron transport layer and an 
electron injection electrode. 

[0013] The luminous layer with which an organic EL device is equipped shows a desired 
luminescence property by things, when the dopant which shows fluorescence to the charge of 
a principal member which consists of an organic compound generally called a host is added. 
Here, "the first luminous layer containing a chelate metal complex" means using the chelate 
metal complex for a host. On the other hand, "the condensed multi-ring aromatic series which 
does not form the chelate metal complex" means not using the chelate metal complex for the 
host of a luminous layer. Here, existence of the chelate metal complex in the luminous layer 
which considers addition of the dopant which consists of a chelate metal complex, and mixing 
[ electron transport layer / which consists of a chelate metal complex ] as a cause shall be 
permitted. Moreover, generally the second luminous layer containing the condensed multi-ring 
aromatic series which does not contain a chelate metal complex emits light in blue. 
[0014] Moreover, generally a luminous layer and an electron transport layer are formed on a 
predetermined substrate on the relation of a manufacture process at a different formation 
room. Therefore, in case a substrate moves at a formation room, an interface arises between a 
luminous layer and an electron transport layer, and this interface adsorbs a water molecule 
and an oxygen molecule, and advances degradation of an organic EL device. Then, the 
interface which arises between these two layers and has a bad influence on the engine 
performance of an organic EL device by unifying the first luminous layer and electron transport 
layer, and making it one layer is abolished, and degradation of an organic EL device is 
suppressed. Generally, when the host of the first luminous layer shows high electronic 
transportability, it is possible to give the function of an electron transport layer to a luminous 
layer. 

[0015] Moreover, the electron transport layer which the first luminous layer makes a chelate 
metal complex a host, and is formed in the second laminated structure including a 
predetermined dopant may be the same as that of said chelate metal complex. 
[0016] Moreover, on the second luminous layer, impregnation and migration of an electron are 
raised because it carries out a laminating, using as an electron transport layer the chelate 
metal complex which excelled the host in electronic transportability. Thereby, the electron in a 
luminous layer and the recombination effectiveness of a hole increase, and the luminous 
efficiency of a luminous layer improves. For the above reason, an electron transport layer is 
needed between the second luminous layer and an electron injection electrode. 
[0017] Moreover, like the second luminous layer, when a host is the condensed multi-ring 
aromatic series which does not form the chelate metal complex, the laminated structure of an 
organic EL device may be destroyed that the crystal of bulk tends to deposit on the surface of 
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a luminous layer. In other words, the second luminous layer is a lifting and a cone about the 
phase transition which leads to a crystal deposit that it is easy to move the molecule which 
exists in the front face. Then, by carrying out the laminating of the electron transport layer on 
the second luminous layer, a motion of an above-mentioned molecule is controlled and a 
deposit of the crystal of bulk is controlled as a result. 

[0018] Moreover, the metal ion of a chelate metal complex may belong to periodic table 2 
group or three groups. Aluminum (aluminum), a gallium (Ga), an indium (In), etc. can be 
illustrated as a metal which can illustrate beryllium (Be), magnesium (Mg), zinc (Zn), etc., and 
belongs to periodic-table 3 group as a metal belonging to periodic-table 2 group. 
[0019] Moreover, a chelate metal complex may be an aluminum quinoline complex (Alq3) or a 
bis(benzoquinolinolato) beryllium complex (BeBq2). It is known that the structure where 
especially Alq3 or BeBq2 are used for the host of a luminous layer has good stability and 
luminous efficiency of the property. Moreover, when the host of a luminous layer is Alq3, the 
electronic transportability is satisfying enough level, and the function as an electron transport 
layer can be given. Here, when setting the host of the first luminous layer to Alq3, an electron 
transport layer is excluded and it is made the thickness in consideration of the thickness of the 
electron transport layer originally equipped with the thickness of a luminous layer. The 
interface which occurred between the luminous layer and the electron transport layer 
conventionally, and had the bad influence on the engine performance of an organic EL device 
by carrying out like this can be abolished. That is, degradation of the organic EL device 
resulting from the interface can be lost. 
[0020] 
[Formula 1] 

a 



[0021] 
[Formula 2] 

1 



[0022] Moreover, an electron transport layer may consist of Alq3. Moreover, the condensed 
multi-ring aromatic series of the second luminous layer may be an anthracene and its 
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derivative. Moreover, a lithium fluoride layer may be formed between the 1st luminous layer 
and an electron injection electrode and between the 2nd luminous layer and an electron 
injection electrode. Since when there is no electron transport layer makes easy impregnation 
of the electron from an electron injection electrode to a luminous layer, it is prepared by the 
lithium fluoride layer. 

[0023] Another mode of this invention is related with the manufacture approach of an organic 
electroluminescence display. The process at which this manufacture approach forms the first 
luminous layer which contains a chelate metal complex for a hole impregnation electrode and 
a hole transportation layer to the predetermined field on a hole transportation layer after 
formation in this order on a glass substrate, The process which forms an electron injection 
electrode on the first luminous layer and an electron transport layer is included after ending the 
second luminous layer containing the condensed multi-ring aromatic series which does not 
form the chelate metal complex in the remaining, predetermined fields on a hole transportation 
layer, the process which forms an electron transport layer in this order, and these two 
processes. Moreover, on the first luminous layer and an electron transport layer, it precedes 
forming an electron injection electrode and mediation layers, such as an electronic injection 
layer and a protective coat, may be formed. Lithium fluoride and a magnesium oxide can be 
illustrated as an ingredient of an electronic injection layer. 

[0024] Generally, after formation of a hole transportation layer, red and the luminous layer 
which corresponds green and blue use a mask for the predetermined field on a hole 
transportation layer, and is alternatively formed in it in the same formation interior of a room, 
respectively. Then, the substrate with which the luminous layer was formed is moved to still 
more nearly another formation room, and an electron transport layer is formed on a luminous 
layer. By this manufacture approach, an interface occurs between a luminous layer and an 
electron transport layer at the time of migration between formation rooms. Moreover, since 
three kinds of luminous layers are formed in the same formation interior of a room, the cross 
contamination of the ingredient used as a dopant of a luminous layer may happen, and the 
yield of a product may be lowered. 

[0025] Since it can unify as a luminous layer, the electron transport layer which consists of a 
luminous layer which makes a chelate metal complex a host as above-mentioned, and a 
chelate metal complex can abolish the interface generated between red and the electron 
transport layer formed on the green luminous layer, respectively after forming a hole 
transportation layer by dividing the formation room which forms a red luminous layer, a green 
luminous layer, and a blue luminous layer and a blue electron transport layer, respectively. 
Moreover, the cross contamination of an above-mentioned dopant is avoidable. 
[0026] As mentioned above, according to this invention, when the host and electron transport 
layer of a luminous layer consist of a chelate metal complex, an electron transport layer can be 
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excluded and the function can be given to a luminous layer. Generating of the interface which 
occurred between the first luminous layer and an electron transport layer conventionally by 
this, and had had the bad influence on the engine performance of an organic EL device is 
suppressed. 
[0027] 

[Embodiment of the Invention] With the gestalt of this operation, in an organic 
electroluminescence display equipped with two or more organic EL devices, a host excludes 
the electron transport layer prepared on the red which is an aluminum quinoline complex, and 
a green luminous layer, the function of an electron transport layer is given to each luminous 
layer, and an electron transport layer is formed only on the blue luminous layer which is the 
condensed multi-ring aromatic series in which a host does not contain an aluminum quinoline 
complex. 

[0028] Drawing 3 shows typically the sectional view of a pixel equipped with the organic EL 
device concerning the gestalt of this operation. The hole impregnation electrode 12, the 
mediation layer 14 which consists of carbon fluoride, and the hole transportation layer 16 are 
formed in order on a glass substrate 10. 

[0029] As a hole impregnation electrode 12, ITO, the tin oxide (Sn02), and indium oxide (In 
203) can be illustrated. Generally, ITO is used from the lowness of hole injection efficiency or 
surface electrical resistance, moreover, as an ingredient of the hole transportation layer 16 N 
and N'-JI A (naphthalene-l-IRU)-N and N'-diphenyl-benzidine () [ N, ] [ N'-Di] -diphenyl- 
benzidine:NPB, 4 and 4', a (naphthalene-l-yl)-N and N'4"-tris (3-methylphenyl phenylamino) 
triphenylamine () [ 4, 4', ] [ 4"-tris] triphenylamine:MTDATA, (3-methylphenylphenylamino) N, 
N'-diphenyl-N, N'-JI (3-methylphenyl) -1, the 1'-biphenyl -4, 4'-diamine (N, N'-diphenyl-N, N'-di 
(3-methylphenyl)-1 , 1'-biphenyl-4, 4'-diamine:TPD), etc. can be illustrated. 
[0030] 

[Formula 3] 

0 _ 



[0031] 
[Formula 4] 
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[0032] 
[Formula 5] 




[0033] It continues, and red, green and the red luminous layer 22 that emits light in blue, 
respectively, the green luminous layer 24, and the blue luminous layer 26 are formed so that 
each may adjoin each predetermined field on the hole transportation layer 16. 
[0034] The red luminous layer 22 and the green luminous layer 24 make a host chelate metal 
complexes, such as Alq3 and BeBq2, and the dopant of minute amounts, such as rubrene, 
DCJTB currently indicated by JP.2002-38140.A, and Quinacridohe (Quinacridone), its 
derivative, is added. On the other hand, the blue luminous layer 26 makes a host the 
compound of the condensed multi-ring aromatic series which is anthracene derivatives, such 
as a tert-butyl permutation dinaphthyl anthracene (TBADN) currently indicated by JP.2002- 
25770.A, and dopants, such as tert-butyl permutation perylene (TBP) currently indicated by 
JP,2002-25770,A, are added. 
[0035] 
[Formula 6] 




[0036] 
[Formula 7] 




[0037] 
[Formula 8] 

0 
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[0038] 
[Formula 9] 

a 



[0039] Furthermore, an electron transport layer 28 is formed only on the blue luminous layer 
26. Here, Alq3 can be illustrated as an ingredient of an electron transport layer 28. Generally, 
high electronic transportability, a big electron affinity, and three kinds of properties of a high 
glass transition temperature are searched for as an ingredient of an electron transport layer 28, 
and Alq3 is used as an ingredient of an electron transport layer 28 from the stability of the 
property in many cases. 

[0040] High electronic transportability is shown that the chelate metal complex of the Alq3 
grade which is the host of the red luminous layer 22 and the green luminous layer 24 is used 
also as an ingredient of an electron transport layer 28. Therefore, the luminous layer which 
makes a chelate metal complex a host can achieve the function of an electron transport layer. 
On the other hand, the host of the blue luminous layer 26 has low electronic transportability 
compared with the ingredient of an electron transport layer 28. Therefore, an electron transport 
layer 28 is formed on the blue luminous layer 26. 

[0041] An electronic injection layer 30 and the electron injection electrode 32 are formed in this 
order in common on the electron transport layer 28 prepared on the blue luminous layer 26, 
the red luminous layer 22, and the green luminous layer 24. Here, the aluminium alloy (AILi) 
which contains Li in a minute amount, a magnesium indium alloy (Mgln), a magnesium silver 
alloy (MgAg), etc. can be illustrated as an ingredient of the electron injection electrode 32. The 
electrode of the two-layer structure where the layer by aluminum is formed the layer of lithium 
fluoride and on it at the side which furthermore touches an organic layer as an electron 
- injection electrode 32 can also be illustrated. 

[0042] Here, a different point from the sectional view shown in the conventional example of 
drawing 1 is explained. In drawing 1 , the electron transport layer 28 was formed in common 
on the red luminous layer 22, the green luminous layer 24, and the blue luminous layer 26. 
With the gestalt of this operation, an electron transport layer 28 is formed only on the blue 
luminous layer 26, and an electron transport layer 28 is not formed on the red luminous layer 
22 and the green luminous layer 24. However, although the thickness of the red luminous layer 
22 in the gestalt of this operation and the green luminous layer 24 is equal to the sum of the 
thickness of the blue luminous layer 26 and an electron transport layer 28, it is not the meaning 
restricted to this. 
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[0043] Drawing 4 is drawing having shown typically the production process of an organic EL 
device with above-mentioned structure. However, the process which forms TFT here is 
skipped. 

[0044] First, as shown in drawing 4 (a), the hole impregnation electrode 12, the mediation layer 
14 which consists of carbon fluoride, and the hole transportation layer 16 are formed in this 
order on a glass substrate 10. As it continues and is shown in drawing 4 (b), the red luminous 
layer 22 is formed in the predetermined field on the hole transportation layer 16, and as 
similarly shown in drawing 4 (c), the green luminous layer 24 is formed in the predetermined 
field on the hole transportation layer 16 by the same thickness as the red luminous layer 22. 
Then, as shown in drawing 4 (d), the blue luminous layer 26 is formed in the predetermined 
field on the hole transportation layer 16 by one half of the thickness of the red luminous layer 
22 and the green luminous layer 24. Next, an electron transport layer 28 is formed on the 
green luminous layer 24, and thickness which doubled the blue luminous layer 26 and the 
electron transport layer 28 is made equal to the thickness of the red luminous layer 22 and the 
green luminous layer 24. 

[0045] Then, an electronic injection layer 30 and the electron injection electrode 32 are formed 
in order in common on the red luminous layer 22, the green luminous layer 24, and an electron 
transport layer 28, and it becomes the structure shown in drawing 3 . Here, three kinds of 
processes which form the red luminous layer 22, the green luminous layer 24, and the blue 
luminous layer 26 and an electron transport layer 28 are performed at a different formation 
room. 
[0046] 

[Example] Hereafter, although this invention is explained to a detail based on an example, this 
invention is not limited to the following examples, unless the summary is exceeded. In this 
example, the organic EL device of the structure of the gestalt of this operation was applied to 
the active-matrix mold organic electroluminescence display. Drawing 5 shows the A-A cross 
section of the display of drawing 1 . A point characteristic of this invention is in the laminating 
configuration of a luminous layer and an electron transport layer, therefore except these 
configurations, since it is realizable with a known technique, it omits a part of explanation. 
[0047] An active layer 1 1 is formed on a glass substrate 10, and second TFT140 required to 
drive an organic EL device is further formed in the active layer 1 1 . Moreover an insulator layer 
13 and the first flattening layer 15 are formed, the hole impregnation electrode 12 which 
consists of still more transparent ITO on it is formed, and the further insulating second 
flattening layer 18 is formed. This is the TFT substrate with which an organic EL device is 
formed. Here, the second flattening layer 18 is locally formed in the configuration in which 
neither the hole impregnation electrode 12 nor each below-mentioned membrane layer 
disconnects it owing to the configuration of the method of a wrap, and the second flattening 
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layer 18 above the field in which it is not formed in all over the hole impregnation electrode 12, 
but second TFT140 is formed. 

[0048] Next, the mediation layer 14 is formed so that the hole impregnation electrode 12 and 
the second flattening layer 18 may be covered. Moreover, the red luminous layer 22, the green 
luminous layer 24, and the blue luminous layer 26 are formed in a predetermined field. 
[0049] Here, the red luminous layer 22 makes Alq3 a host, and 2% of DCJTB and 10% of 
rubrene are doped. Moreover, the green luminous layer 24 makes Alq3 a host, and 1% of 
Quinacridone derivative and 10% of TBADN are doped. Moreover, the blue luminous layer 26 
makes TBADN a host, and 2% of TBP is doped. Moreover, the thickness of the red luminous 
layer 22 and the green luminous layer 24 is 75nm, respectively, and the thickness of the blue 
luminous layer 26 is 37.5nm. On the blue luminous layer 26, the electron transport layer 28 is 
further formed by 37.5nm of thickness. 

[0050] Furthermore on an electron transport layer 28, the red luminous layer 22, and the green 
luminous layer 24, it is formed by the thickness whose electronic injection layer 30 which 
consists of lithium fluoride in common is 1nm, and the electron injection electrode 32 is further 
formed on it. 

[0051] (Example of a comparison) The comparison result of the conventional example by the 
above-mentioned configuration and this example is shown in Table 1. The organic EL device 
of the conventional example set thickness of the red luminous layer 22 and the green luminous 
layer 24 to 37.5nm, and also set to 37.5nm thickness of the electron transport layer 28 formed 
on them. 
[0052] 

[Table 1] 



[0053] About the green organic EL device, luminous efficiency improved a little from 5.9 cd/A 
to 6.0 cd/A, and the life improved from 2000 hours by 1.5 times to 3000 hours. Here, initial 
brightness is made into 800 cd/m2, and when brightness is halved, it is considering as the life. 
Moreover, about the red organic EL device, luminous efficiency improved from 2.1 cd/A to 2.3 
cd/A, and the life of this improved from 1000 hours by 1 .5 times similarly to 1500 hours. Here, 
initial brightness is made into 500 cd/m2, and when brightness also reduces this by half, it is 
considering as the life. 

[0054] When the organic EL device of green and red does not have an electron transport layer 
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as compared with structure with the electron transport layer of the conventional example, 
improvement remarkable to especially the life is found. This is assumed to have been able to 
suppress advance of degradation by abolishing the interface produced between a luminous 
layer and an electron transport layer. 

[0055] As mentioned above, according to the example, the interface generated between the 
red luminous layer 22, the electron transport layer 28, and the green luminous layer 24 and the 
blue luminous layer 26 can be removed by losing conventionally the electron transport layer 28 
currently formed on the red luminous layer 22 and the green luminous layer 24, respectively. 
This interface was a factor which adsorbs a water molecule and an oxygen molecule and 
advances degradation of an organic EL device. The red luminous layer 22 and the green 
luminous layer 24 can show few stable luminescence properties of degradation by abolishing 
the interface produced between the luminous layer and the electron transport layer. 
[0056] Moreover, in order to realize the organic EL device of this laminated structure, the 
process which forms the red luminous layer 22, the green luminous layer 24, and the blue 
luminous layer 26 and an electron transport layer 28 in a multi chamber mold organic 
electroluminescence manufacturing installation is performed at three kinds of formation rooms 
different, respectively. The cross contamination of the ingredient which forms the organic EL 
device seen by this when three kinds of conventional luminous layers were formed at the same 
formation room is avoidable. 
[0057] 

[Effect of the Invention] According to this invention, generating of the interface which occurred 
between the luminous layer and the electron transport layer, and had had the bad influence on 
the engine performance of an organic EL device can be controlled, and degradation of the 
organic EL device resulting from the interface can be controlled. Moreover, in another 
viewpoint, the cross contamination of the ingredient of an organic layer seen when forming two 
or more organic EL devices which emit light in a desired color is avoidable. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the top view of an active-matrix mold organic electroluminescence display, and 
is drawing having shown especially red and a 3-pixel green and blue field. 
[Drawing 2] It is the sectional view having shown typically the structure which consists of an 
organic EL device equipped with three kinds of luminous layers which emit light in the common 
red, green, and blue of the conventional example. 

[Drawing 3] It is the sectional view showing typically the structure which consists of an organic 
EL device equipped with green [ concerning the gestalt of this operation / the red and green ], 
and three kinds of luminous layers which emit light in blue. 

[Drawing 4] It is drawing having shown the production process of an organic EL device 
equipped with three kinds of luminous layers concerning the gestalt of this operation which 
emit light in red, green, and blue. 

[Drawing 5] It is the sectional view having shown the structure at the time of the structure 
which consists of an organic EL device equipped with green [ concerning the gestalt of this 
operation / the red and green ], and three kinds of luminous layers which emit light in blue 
being applied to an active-matrix display. 
[Description of Notations] 

10 Glass substrate 14 Mediation layer 16 Hole transportation layer 18 The second flattening 
layer 22 Red luminous layer 24 Green luminous layer 26 Blue luminous layer 28 Electron 
transport layer 30 Electronic injection layer 32 Electron injection electrode. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 




[Drawing 4] 
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[Drawing 5] 




[Translation done.] 
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